This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



United States Patent [i9] 

Vogrig 



■I 

US0d5524808A 
[11] Patent Number: 
[45] Date of Patent: 



5,524,808 
Jun. 11, 1996 



[54] POWERED MULTIPLE RIVETER 

[75] Inventor: Joseph C. Vogrig, Naperville. Dl. 

[73] Assignee: Flexible Steel Lacing Company, 
Downers Grove. III. 

[211 AppL No.: 233,079 
[22] Filed: Apr. 26, 1994 

[51] Int CI.* B25D 1/00 

[52] U.S. CI 227/147; 227/59; 227/156; 

29/243.51 

[58] Field. of Search 227/147,8,58. 

227/59, 156, 111; 29/243.51 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3,913,180 10/1975 Pray 24/31 

4,074,843 2/1978 Oesterle 227/8 

4,171,083 10/1979 Lippacher et al 227/147 

4,440,336 4/1984 Kifor ; 227/4 

4,519,536 5/1985 Steigauf 227/147 

4,620,657 11/1986 Gladding et al 227/147 

4,688,711 8/1987 Gladding cial 227/147 



5,170,922 12/1992 Ehmigetal 227/8 

5,263,842 11/1993 Fealey 227/8 

OTHER PUBLICATIONS 

Undated Aerosmith instruction manual for the Bulknailer 50 
and Feeder C-50. 

Undated Aerosmith Construction Brochure entitled *The 
Versatile Tbol for Fast Nailing of Loose and Collated Steel 
Pins'*. 

Primary £jcammer— Rinaldi I. Rada 

Assistant Examiner-— Allan M. Schrock 

Attorney, Agent, or Firm— Fitch, Even, Tabin & Flanncry 

[57] ABSTRACT 

Illustrated and described is a nailing gun conversion for use 
in driving and setting rivets to attach belt fasteners to 
conveyor belts and the like. The conversion involves a 
special nose piece and drive rod for the gun for cooperation 
with the modified head of a multiple pronged rivet driver 
used for the simultaneous driving and setting of a cluster of 
nail-pointed self-setting rivets maintained in position for 
assembly with the belt fasteners and belt by a fixture of 
known construction, 

8 Claims, 4 Drawing Sheets 
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POWERED MULTIPLE RIVETER 

This invention relates to the riveting of belt fasteners to 
the ends of conveyor belting or the like to form an endless 
belt, and more particularly to a powered driving arrangement 5 
for driving the self-setting nail-pointed rivets customarily 
used in this service. 

As such, this invention represents the ftirther develop- 
ment of a belt-fastener riveting system whose evolution is 
shown by U.S. Pat. Nos. 3.913,180. 4,620,657. and 4,688, lO 
711, owned by the assignee of this invention. 

BACKGROUND OF THE INVENTION 

Riveted sheet metal belt fasteners, whether of the plate or 
hinge forms, are typically produced as a strip of connected 
multiples divisible into five-rivet fasteners, which, as shown 
by Pat. Nos. 4,620,657 and 4,688,711. lend themselves to 
the gang-driving of all of the rivets of a given fastener 
section simultaneously. This is accomplished by the use of 
a multi- pronged driver whose multiple drive rods are insert- 
able into a guide block forming part of a fixture in which the 
end of a belt, the unclenched fastener, and the rivets which 
will secure the fastener to the belt, are positioned for 
assembly by the driving and setting of the rivets. 

The guide block is formed with multiple through holes 
which receive and position the rivets to enter the counter- 
sunk holes in the upper plate of the fastener section, and 
which guide the multiple drive rods of the multi-pronged 
driver to impact the rivet heads when the cap or head of the" 
multi-pronged driver is in turn struck by a hand-held ham- 
mer, or by a power tool capable of delivering an impact to 
the driver head. 

Driving and setting multiple rivets with a hand-held 35 
hammer requires strength and skill to deliver a square blow 
to the driver head, i.e., one which is centered upon the driver 
head without also exerting a side thrust tending to distribute 
unequally the force transmitted to the rivets being driven or 
set. Failure to strike squarely, a not infrequent occurrence in 40" 
the driving and setting of the many rivets required across 
conveyor belts 24 to 48 inches in width, increases the 
number of blows required to drive and set the rivets, and 
stresses the driver head undesirably, shortening its life. The 
use of hand-guided power hammers to-relieve the mainte- 45 
nance man of the physical burden of wielding a heavy, 
hand-held hammer is subject to the same alignment prob- • 
lems, all of which tend to increase the downtime of con- 
veyors in use when belt breakages occur, as,. for example, in 
underground mining, where belt repair must often be made 50 
under trying circumstances. 

Attempts to improve the power-driving and setting of 
rivets for this service have thus far focussed upon the 
power-<iriving of each rivet singly, using a commercial bulk 
nailing gun for the purpose, as shown by U.S. Pat. No. 55 
4,440,336. In the arrangement there shown, the nailing gun 
is secured to an arm hinged for vertical swinging movement 
on a carriage movable transversely of the belt to which the 
fastener is to be attached, the carriage being guided by ways 
secured to the upper surface of a bar clamp which secures 60 
the belt in the riveting fixture. An elongated gauge plate 
perforated with a hole pattern matching that of the belt 
fastener is positioned beneath the mounting arm of the gun, 
which is provided with a downwardly-extending feeler pin 
to find the holes in the perforated plate to position the gun 65 
to drive each nail-pointed rivet singly through the perforated 
plates of the belt fastener, and the belt in between, in a single 
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discharge of the gun. The gun is then lifted, moved laterally 
to position the feeler pin in the next hole of the row, and the 
operation repeated. When one row of rivets has been driven, 
the swing arm of the gun is indexed on the carriage to align 
the feeler pin with the next row of holes in the perforated 
gauge plate for the driving of the next row of rivets, and 
again for the next row. 

The elaborate and cumbersome fixturing required to posi- 
tion the gun in turn over each perforation of the fastener 
plate reflects the danger to personnel of the bouncing, 
deflected rivet that misses the hole. It appears to lack the 
flexibility needed for field repair of conveyor belts in situ, 
and is manifestly unable to drive multiple self-setting rivets 
simultaneously. 

It is accordingly the object of this invention to improve 
the technique of gang-rivcting in the slated context by the 
use of a hand-held power tool especially adapted for the 
simultaneous driving and setting of multiple nail-rivets. 

SUMMARY OF THE INVENTION 

The invention contemplates the revision of the nose piece 
of a power-operated impact tool such as those employed for 
the driving of nails singly, i.e., a "gun" in which the impact 
is delivered by the end of an axially driven rod. however 
powered. The nose piece contemplated is a cylindrical shell 
provided with an inner sleeve cngageable with the work, and 
movable by such contact into the shell to operate the touch 
probe of the tool to condition the tool for the impact stroke 
when the operator depresses the trigger. The inner sleeve 
also supports a guide bushing for the extended drive rod of 
the tool, and serves as a close fitting housing to receive the 
head of a multi-pronged rivet driver in a sliding fit, that head 
being thereby aligned with, and formed for engagement at its 
center by, the complcmentarily-formed impacting end of the 
drive rod of the tool. The head of the rivet driver transmits 
the force of the drive rod impact to the head of the rivet 
driver axially of its multiple individual drive rods, so as to 
distribute that force equally among the individual drive rods. 

BRIEF DESCRIFnON OF THE DRAWINGS 

The invention is described in the following specification 
with reference to the accompanying drawings, in which: 

FIG. 1 is a rear perspective view of a riveting fixture with 
the belt fasteners positioned therein to receive the end of the 
conveyor belt, not shown, and with a multiple-drive-rod 
rivet driver positioned in the guide block over one of the 
fasteners; 

HG. 2 is a plan view of the fixture with the driver 
removed and with the end of a conveyor belt inserted 
between the upper and lower plates of the fasteners, ready to 
receive the rivets to secure the fasteners to the belt; 

FIG. 3 is an elevational view of a comniercially available, 
air-operated nailing gun with the nose piece thereof modi- 
fied thereof in accordance with the invention to accept and 
position the gun with respect to the multi-pronged rivet 
driver of FIG. 1; 

FIG. 4 is an elevational view of the multi-pronged rivet 
driver, the head of which is partially sectioned to show the 
assembly of the individual driver rods therewith; 

FIG. 5 is a fragmentary sectional elevation of the gun and 
nose piece of FIG. 3, illustrating the construction of the nose 
piece and its relation to the piston rod of the gun and of the 
latter to the head of the rivet driver at impact; 
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FIGS. 6A. 6B, and6C are, respectivelyrtop, fragmentary • 
side, and bottpm, views, of the nose . piece of FIG. 5, absent . 
the innex sleeve and guide bushing, to indicate the .means 
provided to attach the same to the body of the tool;- 

HG. 7 is an: elevational/ view .of the nose piece of the ^ 
nailing gun- poised over, the assembly, fixture for-deliveririg . 
a blow .to the . head; of the rivet cbiver, s^own partially . 
. inserted into the guide bl ock of the assembly fixture with the 
individual drive rods, poised, over the rivets;. ' 

FIG. 8 is a view simiiar to FIG. 7 showing the belt fastener • 
secured to the belt end^ with the individual rivets .set: and - .. . 
with the drive rod . of .the - gun; fully . extended, as though 
delivering.the final blow -to set the rivets; " 

FIG.. 9 is a sectional elevational view of a self-setting 
nailrpoinled rivet; . 

FIG. 10:iB a similar view of a selftsetiing rivet after being ,. 
set by. the combined action of the suspended nail-rpoint and 
the locator button beneath the rivet hole in the lower plate of 
the belt fastener; and 20 

FIG. 11 is a. similar view of the rivet after being set. 

DETAILED DESCRIPTION OF THE . 
PREFERRED EMBODIMENT 

Before describing the invention itself, it will be helpful to ^ 
an understanding .of the invention. to refer to FIGS. 1 and 2 
for a description of the setting in which the apparatus of the . . 
invention- is employed. 

FIG. 1 shows in rear perspective a belt-fastener fixture 20 
in which open-jawed belt fasteners 22 are secured to receive 

'' the end of a belt 24 which is inserted between the upper and 
lower plates of the fasteners, and clamped in- position for 

. assembly by the riveting, of the fasteners to the belt. . 

The fixture 20 comprises a . section : of structural steel 
channel as a base '26, positioned with its flanges directed , . 

. downwardly as legs; The web of the channel is overlaid with 
an anvil plate 28 which is extended forwaidly to support a 
belt clarnp 30: The clamp (FIG. 7) takes the fonn of a section 
of rigid, square steel tubing; having near each, end a hand ^ 
screw 32 whose threaded, shank: passes through holes in the 
uppier and lower walls of the tubb: ahd inta a- tapped hole in • 
the anvil plate 28. -A hexagonzd nut*34 witMn -the -tube,- , . 
jammed at the upper end of the thread of ; the screw, applies. . . 

. the clamping ;force to.die tube. . . ....... . .. 

Along its rear edge- (facingi in HG; 1); the anvH plate is 
surmounted by spacer blocks 36 which extend between the . 
connecting hinge loops 38 of belt fasteners 22 to receive an 
elongated hinge pin 40 passed through the hinge loops 38 to 
hold the belt fasteners in place for the assembly operation. 50 
Precise positioning of the belt -fasteners is provided by 

. hardened bushings 42 which are received in holes^ bored 
through the anvil plate 28 and base 26 to receive the nail 
points of the rivets 44 when driven (FIG. 8). The upper ends 
of the bushings 42 are flanged to support them in the holes 55 
in the anvil- plate, and extend above the plate, as chamfered . 
heads. which serve as locator buttons for countersunk rivet . 
holes 46 in the lower plate of each belt fastener 22. A 
through hole in each bushing 42 is countersunk to support 
the countersink head of the nail point of the rivet 44, and.the go 
hole is encircled by a round-bottom trough (FIG. 10) to tum 
the hollow point of the rivet outwardly and upwardly against 
the countersunk surface 46 of the hole in the lower fastener 
plate. 

Alternate spacer blocks 36 are extended rearwardly to 65 
provide base^overiianging slide bearings 48 for slide posts * 
50 of the holder plate. 52 for the guide block 54. 



The guide block 54 is an elongated relatively tall block of 
molded rubber having a multiplicity,pf cored holes 56: sized 
and spaced to receive- lhe:muUiple drive rods 58. of a rivet 
driver 60. Those guide holes 56;and drive-rods 58 are spaced 
in a pattern of five suggestive of the letter "W- , in alignment 
"with the like jjattem of holes. in both plates of the fasteners 

22(Fia 2). ; - - . 

The giude block. 54 is^ supported above the base 26 of the ; 
fixture by. the holder 'plate 52';. with, its guide holes 56 in 
alignmentwith thebunoh bushings 42 of the anvil. plate 28. 
The' holder plate- 52'tWckensiaiorig4ls rea^^ edge to. receive -.- 
the ■ two ■■■ downwaridly-exleiiding ■ sjide • posts 50 and - " an - 
upstanding handle 62: - .:; 

The elevation of the guide block 54 above the fixture base" 
26 is determined by theengagcinent of its underside with the - 
uppier plate or plates^pf the multiple fasteners 22, typically 
foiir,' which it ovCTlies!-- The guide; block descends - to the 
tipper surface of the clenched and riveted fasteners- as the last 
of the group of fasteners :22! is riveted closed. The holder 
, plate, 52 is then lifted .:and .moved to. another station for a .. 
repetition of the. riveting process,= which will be repeated 
several times across the width of: the belt, which may vary 
from 24 to 48 inches in' width- - • 

The fasteners . 22 are. produced : in a scrip, of connected ; 
multiples by stamping, piercing, and bending to provide 
individual overiying plates .with aligned rivet holes coun- 
tersunk to receive the countersink head of a rivet-nail in the 
upper plate, and, in the lower plate, the upset- lower head of 
the rivet formed in the assembly, process. A tab 64 upstnick 
from the lower plate of the fastener 22 provides a stop, for the . 
insertion of the end of. the belt 24: . 

Hie individual fasteners 22 are connected together by tabs - 
between their lower plates, with lines of weakness- formed ; 
therein in the stamping process to=acconuiiodate the trans- 
verse flexing of the belt . when loaded, For greater widths ;of 
conveyor belt, self-connected isetsrof multiple fasteners of . 
convenient manufacturing width.may be further joined with 
like, sets by welding, cormecting wires thereto to assemble 
fastencre for extended belt widths. - 

For further, details, of .ihie riveting fixture,, the segmented 
fasteners, and the rivet-nails, reference may be had to U.S. 
PatNos: 4,380,109, 4,625*369^^^ 

■ From the foregoing 'de^riptibn; it; will be. appreciated that 
the "field repair -of eon vcyo^^^ tedious, -tiring J; and • 

tiinc^x)nsuniing task when perfo by manpower; 

Eyen highly experienced and sldlled inaintenance peraonnel 
have difficiilty. in consistently wielding a four^pound 
mechanic's hammer widi accuracy. 

The power-riveter of the invention, replaces raw man- : 
power with a poweivdriven. gahgrriveter which is selfr- 
aligning with the head-of the rauld-pronged rivet driver,- 
produces a more uniform riveted connection of belt and - 
fastener, removes the tedium from the repair operation, and ; 
speeds. the operation to. reduce the downtime of the con-, 
veyor. 

Referring initially to FIGS: 3. ,4, and 5, the power tool 70 
illustrated in FIG. 3 is a cominercially .available nailing gun, 
specifically the Aerosmith 90 Bulk Nailer, available from 
Aerosmith, Inc. of Phoenix, Ariz. The gun as shown is 
modified from the commercially available, nail-driving con- 
figuration by the removal' of its nail magazine, the recon- 
figuration and renaanufacture of its drive rod 71, and the 
substitution of the modified riveting :nose piece 72, iIIust . 
trated in detail in.FICi. S, for the regular work-contacting, 
nailing nose piece of the gim.. . " 

As there illustrated,- the, lower . housing 74- of the gun. 70, 
to which the nose piece 72 is attached by two cap screws 76 
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(FIGS. 3 and 6), is shown only in fragment to indicate its 
relation to the riveting nose piece 72 substituted for purposes 
of this invention. 

The nose piece 72 comprises an outer cylindrical shell 78 
which is closed at its upper end by an attachment fitting 80 5 
which is press fit in the cylindrical shell 78, and secured 
therein after assembly by a weld 79 (FIG. 6A). 

Housed within a stepped bore 82 in the attachment fitting 
80, and aligned with a similar bore in the lower housing 74 
of the gun, is the touch probe 84 of the gun. The touch probe 10 
is spring loaded from above by a compression spring 86 
which normally extends the probe from the attachment 
fitting 80 to the extent permitted by contact of a shoulder on 
the touch probe with the restraining shoulder at the step of 
the bore through the attachment fitting 80. 15 

Slidably contained within the outer shell 78 of the nose 
piece is an inner sleeve 88 which is closed at its upper end 
by a guide bushing 90, preferably of bronze, secured in the 
upper end of the sleeve by a dowel pin 92. The central bore 
of the bushing is relieved at its entering end to receive the 20 
ball nose of the drive rod 71 of the gun. As seen in FIG. 5, 
the bushing 90 is also provided with a hardened steel insert 
94 positioned to engage the tip of the touch probe 84 and to 
lift the touch probe when the inner sleeve contacts the 
workpiece, in this case the guide block 54 of the assembly ^5 
fixture. This conditions the gun for firing when the finger 
trigger 96 is depressed. 

Limited sliding movement of the inner sleeve 88 within 
the outer shell 78 is assured by milling a fiat 98 on the outer 
surface of the inner sleeve, extending axially thereof to the 
extent of the desired permissible telescopic motion of the 
sleeve within the shell. The flat 98 bears against a roll pin 
100 inserted in a chordally disposed hole 102 in the outer 
shell 78. Thus, while the roll pin 100 permits limited 
telescopic movement of the inner sleeve 88 within the outer 
shell 78, it prevents relative rotation of the. two cylindrical 
shells and maintains the alignment of the hardened insert 94 
with the touch probe 84 of the gun. The provision of the 
inner sleeve 88 as an effective extension of the touch probe ^ 
of the gun renders its operation independent of the rotative 
position of the gun with respect to the guide block 54. 

Received within the inner sleeve 88, in a fipee sliding fit of 
about 0.004"on a diameter of Wa inches is the head 104 of 
the multi-pronged rivet driver 60. 

As shown separately in FIG. 4, the multiple lesser drive 
rods 58 of the rivet driver are knurled at their upper ends for 
press fit into blind holes in the driver head 104, and are 
steadied in that assembled relation by a retaining block 106 
of hard clastomeric material retained within a cavity 108 in 50 
the lower portion of the head. The clastomeric material is 
preferably formed as a premolded block pressed into the. 
downwardly facing cavity 108 of the driver head, the walls 
of which taper to a reduced diameter at the mouth of the 
cavity to retain the compressible block 106 in assembly with 55 
the rods 58 and the head 104. 

In preferred form, the top of the head 104 of the rivet 
driver 50 is provided with a central depression 110 of 
hemispherical form, as shown in FIGS. 4 and 5. and the 
drive rod 71 of the gun is ball-nosed to seat itself in the 60 
matching depression 110 of the driver head. This self- 
aligning configuration of the impacting end of the drive rod 
71 of the gun and the matching configuration of the head 104 
of the rivet driver is not only most helpful in distributing the 
force of the impact uniformly to the lesser rivet drive rods 65 
58, it significantly reduces the erosion of the normally flat 
end of the drive rod 71 from chipping, and the ultimate 
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breakages of the drive rod from its piston, thought due to the 
off-center load occasioned by the eroded end of the drive 
rod. 

In addition to the ball-and-socket relationship of the drive 
rod end to the head of the rivet driver 104, the drive rod and 
the piston of the gun are made of a low-caibon, high-nickel, 
maraging steel. The piston and drive rod may be ttimed as 
an integral piece from a bar of such steel, but may also be 
made more economically by machining the drive rod and 
piston separately, and then welding the rod and piston 
together, as by friction welding. 

The machining of the part or parts, in either case, is done 
with the steel in the annealed state, i.e., before the final 
tempering or "aging" to develop the high strength, hardness, 
and toughness that characterizes maraging steels, whose 
dimensional stability during aging is such as to require no 
farther machining of the drive rod and piston after aging. 

The guide bushing 90 in the upper end of the iimer sleeve 
88 helps to avoid or reduce the fatigue stresses which can be 
induced in the drive rod at its juncture with the piston, by 
vibratory flexure of the drive rod. The bushing confines the 
leading end of the drive rod at impact and tends to resist the 
side ttffust upon the nose of the driver from any chance 
misaligiiment with the receiving depression in the head. 104 
of the rivet driver. >^th the lateral confinement of the 
leading end of the drive rod 71 by the bushing 90 at time of 
impact, as well as at its midpoint by the guide, bushing 
provided by the gun maker as an integral part of the lower 
housing 74 of the gun, and at its upper end by the piston 
itself, the rod breakage failures experienced early on in the 
development of this invention have been overcome. 

The effects of slight misalignment of the drive rod 71 and 
the depression 110 of the river-driver head 104, which may 
result from necessary clearances and from manufacturing 
tolerances, are acconmiodated by forming the rivet-driver 
head 104 of a malleable steel in which the hardened drive 
rod 71 can peen a satisfactory fit in a relatively short time. 

In use, the self-setting rivets, usually five in number for 
each fastener, are inserted into the guide bores 56 of the 
guide block of the assembly fixture, followed by the multi- 
pronged rivet driver 60 which is also inserted by hand, if 
necessary pushing the nail points of the self-setting rivets 
down into contact with the belt end inserted into the fixture 
and into the gaping belt fasteners. The nose piece 72 of the 
gun is then placed over the head of the rivet driver 60 and 
lowered toward the fixmre 20 until stopped by the contact of 
the inner sleeve 88 with the guide block 54 of the fixture at 
one end, and by its contact with the attachment fitting 80 of 
the nose piece at the other. >^ith the raising of the inner 
sleeve 88 within the outer sleeve 78 of the nose piece, the 
touch probe 84 of the gun is lifted by the insert 94 in the 
bushing 90 and the gun thereby readied for firing when the 
finger trigger 96 is pulled. 

Depending upon the extent of insertion of the rivet driver 
60 into the giiide block 54 of the assembly fixture, the inner 
sleeve 88 may also be lifted by the contact of the bushing 90 
with the driver head 104, and in that manner lift the touch 
probe 84 to condition the gun for firing for the initial 
rivet-driving impact, after which the actuation of the touch 
probe will typically be effected by the contact of the inner 
sleeve 88 with the guide block 54 of the fixture, as initially 
described. 

Hiis suggests a simplified alternative form of nose piece 
in which the inner sleeve 88 and guide bushing 90 are 
eliminated and the inner bore of the outer shell 78 sized to 
the rivet-driver head 104. In such alternative form,, the 
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rivet-driver head 104 would engage. and. activate, the touch. . . 
probe 84, directly., but' the outer shell, would : require fore- . 
shortening to ensure the activation of the .touch probe . 
ihroughout-tHe travel of the rivet driver, i;e., before the shell . 
88 can engage the upper sinface of the guide block 54. . 5 

The preferred form; using the inner sleeve 88' and; with it. 
the guide bushing 90, provides a more, complete and deeper . 
enclosure of the rivet driver head which, not only .ensures, . 
encapsulation of the collisioaof the drive rod of the gun; with - 
die head of the rivet driver, but also improves the alignment 10 
of those iwa elements- by the provision of the guide bushing 
90 of the inner sleeve 88. V 

' Using the Aerosmith 90 Bulk Nailer above referred to, . 
five, nail-pointcd rivets are typically driven* and set in about 
four to five seconds with from 6 to K) blows of the drive rod 
71, the number depending: upon the resistance of the belt/ 
. material ^to penclrationi and also upon the available air- 
pressure for its operation, which is preferably in the raitge of : ■ 
from 55. to ,60 psi.gaugeat the gun; As this pressure level is 
typically . somewhat "below ' the pressure levds regularly 
available for other purposes in mine operation, a pressure 
regulator 112.is provided in the supply line to the gun 70, as 
indicated diagrammatically^^in FIG. 3, along with a pressure 
relief valve. 113, preset for a maximum operating pressure of 
65.psig.. ... . ■ ' 

An optional," slidably removable handle ring 114 suft 
rounds the outer, cylinchical shell 78 of the nose piece 72 
(FIGS. 3 and 5), the short conical. sectioii of which limits the 
upvvard slide of the ring . 114; A handle* 116 screwed^ into a 
tapped radial hole. in the ring. 114 :seryes as a. set screw, to. . 
secure the handle 116 in any desired position of adjustment, . • 
. radially or longitudinally of the nose piece, that may suit the • 
convenience of the operator in guiding the nose piece 72 
onto the rivet driver 60; 

As seen in FIGS; 7 and 8, the expeiidable nail points of the . 
rivetS; guide, die riyets through . coimtersunk holes in ^ the . 
upper: plate of the fastener. 22 and. through reversely, coun- 
tersunk holes in the bottom plate of the-fastener, which is 
positioned over the hardened locator buttons 42 in the anvil 40 
plate'28. -These, hardened buttons are; provided .with through . ; 
holes (FIG. 10) which, receive and pass the shank of . the nail ' 
points of the rivets, but block: and hold; the heads of the hail 
points,, as seen in FIGS. 8- and 10. The heads of the nails 
iriitially flare the lower hollow end of the rivet and then the 45 
locator buttons: do- the. final: curling- and. formation of "the , . 
lower rivet head.. More specifically, a trough-like depression - 
suiTQunding.the Ihrou^ hole of the hardened anvil buttori = . ! 
curls the flared' hollow " rivet end- into . contact^ with the ; 
countersunk undersurfaces of the holes in- the bottom; plate ' 50. 
of the fastener 22. 

The procedure preferably followcdMs to drive - the nail • - i 
points of a set of self-setting riyetS: through the upper plate, . 
belt, and lowerplate of the fastener at one end of.the fixture, . 
i.e., at one side. edge of the belt, and; then similarly driving 55 
the set bf-rivels at-the opposite side edge of the-beltj moving 
the guide block 54 as may be necessary for the purpose., A 
single "shot" of the gun 70 will usually. drive the nail points 
through the fastener plates and sandwiched belt and bendthe . 
upper fastener plate down into contact with the belt. In a bell 60 
of typical width, i.e.,. 24 inches and greater, it is also 
desirable to drive the nail points of the rivets of a fastener at 
or near^mid-width of.the belt,; without setting the rivets,.and . " 
then doing., the same for. the rivets of all intermediate 
fasteners. Finally, all rivets arc set in any desired or random 65 
order across the width of the belt This procedure anchors the . 
bek to the fixture- against any. tendency toward a skewing 



.disiodgment of the belt frorh. the fixture clamp as a result of 
the pounding of the-tobl.' - . - - 

The: :arTangement -described removes the elements of 
manual force and skill . in the wieldihjg of a heavy hammer to 
drive, and set the multiple rivets of a belt fastener, and the 
attendant possibility of damage to. the fixture and breakage, 
of.the multi.-prongcd drivers due to inaccurate wielding of a 
hand-heid hammer. This,.of course, : varies with the skill of 
the operator, a factor which caiabemuch afifected by. fatigiie. 
The impact of the power-operated drive rod 71 in imerring 
alignment with the rivet-driver head .104' not only equalizes 
the distribution of force, to:the rhiiltiple lesser rivet drive rods 
. 58, it extends the life of.the:rivet driver.-lLsimilarly produces . 
. a uniform riveting result in clenching; the fasteners onto the 
belt,- and accomplishes the repair in minimal time in a setting, 
where imavoidable.downtime .foi: repair has been a serious 
limiter of production. .. . . 

While- the- invention: has, been .:described in connection 
with.a;particular commercially: available, airrdperated nail- 
ing gun, it is believed readily* ^plicable to other commer- 
cially available guns ' of that .' general type, , whet^^^ the 
drivmg force be provided; by., compressed air,- by. internal. 
: combustion, or by electrical .poweri . 
• The features of the invention b^ new and patentable 
are set forth in the following claims, 

.What is claimed. is:. . 
. ; . 1, Apparatusfor driving and setimg- multiple nail-pointed 
rivets pre-installed in through bp.res of a guide ,block by 
transmitting: a blow simultaneously, to: a plurality of rivets in 
the . guide block to attach belt .fasteners to die ends , of 
conveyor belts, comprising in combination: - 
. a power operated, iiripact tool haying a drive rod' with an 
" impact transmittirig'end for dehvering a blow with Uie 
' end of- the drive rod when the drive rod is; propelled 
\ axi.ally from a~ body of the :tool; ... 
said tool having a ripse piece in the form of an open-ended 
cylindrical shell • which " defines a concentric, space: 
around, the drive' rod: when extended for' collision conr 
: tact, and . * 

a multirpronged rivet driver having a common head and. 
: .. a cluster of parallel lesser drive rods which are aligned 
; with the guide block, through bores secured at one end 
:^.to ihe eommon head;-- 

' said - common head . having , a - cylindrical cross-sectional ■ 
configuration for insertion into said- shell axially thereof ■ 
to position said head to receive a blow from the drive ■ 
.... .. rod of die. toph: " .. . r.. 

; a cylindrical guiding surface in the shell to guide the 
..cylindrical head for straight iine iravel in the shell, and. 
. .configured impact surfaces.on the.end. of the (Mve.rod • 
' and.the cbnfigtired head tb.distribute and to transfer the', 
"ehetgy tiiercof axially to said lesser drive rods, of the r: 
rivet driver in alignment with the guide block through i 
- * ' ...bpres to drive the^ rivets .therein-:for attaching; a belt: 
fastener to a belt end .therebetween; 
said tool also having-a touch : probe positioned to * be : 
actuated by the relative movenient .of .the tool and the.. 
. rivet-driver head when, received iii" "said shell; 
said tool being activated to' propel said drive rod into said 
shell. upon.the concurrent.actuatioh of said.touch probe 
, • ' and -a trigger rcmote'rfrom- the nose-of the tool. 
' 2. The apparatus !of claim- 1 in which said cylindrical - 
•guiding- surface cornpriscs a* sleeve normally protruding, 
from the open end of the shell and having limited telescopic 
sliding motion within- said:sKell; 
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said touch probe extends into said space within the shell 
and is positioned to be actuated by the inward motion 
of the sleeve; 

wherein said common head of said multi-pronged rivet 
driver has the cylindrical cross-sectional configuration 
adapted for insertion into said sleeve axially thereof in 
sliding contact with the inner surface of the sleeve. 

3. The apparatus of claim 1 wherein the power-operated 
impact tool includes an upper portion and a lower portion 
with the shell disposed on the lower portion and the trigger 
for causing the drive rod to deliver the blow disposed on the 
upper portion and including a transverse handle secured at 
the lower portion of the impact tool to allow an operator to 
manually orient the tool vertically with one hand on the 
trigger and the other on the lower handle to guide the tool 
and shell onto the rivet driver. 

4. The apparatus of claim 2 in which the head of said 
multi -pronged rivet driver has a central hemispherical 
depression to receive the blow firom the drive rod of the tool, 
and 

a piston fixed to an upper end of the drive rod of the tool 
with the drive rod having a ball-nosed end fitting within 
said depression of the rivet driver head to prevent 
breakage of the drive rod from the piston and chipping 
of the end of the drive rod. 

5. The apparatus of claim 4 wherein a bushing is provided 
in the sleeve and has said cylindrical guiding surface thereon 
for receiving and guiding the drive rod of the tool into 
contact with the head of the rivet driver and acts as said 
touch probe. 

6. The apparatus of claim 5 wherein the sleeve is cylin- 
drical but restrained from rotation within said shell by 
interengaged means on said sleeve and shell which also limit 
said telescopic sliding motion, said bushing being formed of 
bronze and having therein a hardened steel insert to engage 
and actuate the touch probe of the tool. 
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7. The apparatus of claim 5 wherein the drive rod of the 
tool is formed of hardened maraging steel, the head of the 
rivet driver is formed of malleable steel, and the guide 
bushing in said sleeve is bronze. 

8. An apparatus for driving and setting multiple rivets 
pre-inserted in through bores of a guide block by transmit- 
ting a blow simultaneously to a plurality of rivets in the 
guide block to attach belt fasteners to the ends of conveyor 
belts, comprising in combination: 

a power-operated impact tool for generating a propelling 
force; 

a drive rod mounted in the tool and propelled thereby; 

a shell attached to the tool and into which a portion of the 
drive rod is propelled; 

a rivet driver including an enlarged head and a plurality of 
lesser drive rods mounted to the head, the head having 
a cross- sectional configuration adapted to be remov- 
ably inserted into the shell to receive a blow from the 
drive rod portion and transfer the energy to the lesser 
drive rods; 

a guide block having a plurality of bores to hold rivets 
aligned with openings in the belt fasteners, the drive 
rods on the rivet driver movable into the bores in the 
guide block to abut the rivets and to align the rivets in 
the bores; and 
a guiding surface in the shell configured to receive the 
enlarged head for guiding the head for straight line 
travel in the shell, and impact surfaces on the end of the 
drive rod and the head to distribute and to transfer the 
energy thereof axially to said lesser drive rods of the 
rivet driver in alignment with the guide block through 
bores to drive the rivets therein for attaching a belt 
fastener to a belt end therebetween. 
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